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McCrone Environmental Services, Inc.
1412 Qakbrock Drive ﬁ
Suite 106 ECEIV
Nereross, Georgla 398083 FE& . E,@
Qe 011‘9 o
Telephone: 4;54{358—95&390;‘,»83 8

4
TRANSMITTAL OF SAMPLE RESULTS FETY

Dgp;:
Date: 1/25/88 Me Project Wo.: ME-4608
TO: 0.M. Scott & Sens, Inc.. -
Chen Plant — Receiving Dept. o
14512 Scotrtslawvn Road _
Maryville, OH 43941
. Attention: Mr. Allan Davidson Title:
and/or: Title:z _— R
pistribution: ___L_ Copies: 0. .M. Sc_pt{- & Sons. Ime. o
o Copies: _ o
Ssamples Recelveds: _1/4/88 __ Quantlty:_ ___ 43 Quantity: ____ . _
Reg Purchase CQrder #7362M02
Client Information: SRMPLES AMALYZED BY PHASE CONTRAST MICROSCOPY (PCHM]
s s==S=S==SSETE=TSESSSEERERSSERS ==== fhmrms==Cm==SSCoS=SSCnSgBETRES
Kicroscopist (s): Ceresa L. Stewart 1
B O —————— LS
CCMMERTS

Note: Our policy is to dispose of samples unless written notification
is received in our office within 38 days of this report.
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TNTRODUCTION -

Thirty-five aerosol monitors were received on 1994-02-22 to be
examined by phase contrast aptical microscopy for determination of the
concentration of fibers in each sample. Sample 4-94-28 Blank was not received.

ANALYSIS

The filters were prepared and analyzed according to NIOSH Method 7400,
Revision #3, 5/15/89. In this method there is no_provision for jdentification
of specific minerals. Results are reported for all observed particles which
are longer than 5 mitrometers (1m) and have a length to width (aspect) ratio
equal to or greater than 3:1. Samples are examined using a phase contrast
optical microscope (PCM) with Kohler i1lumination and 2 ¥lalton-Beckett
graticule. The microscope is calibrated using an HSE/NPL Mark II Test Slide,
and the examination is_conducted gt a pagnification of 400. The estimated
1imit of detection is 7 fibers/mm” filter area.

RESULTS

For each sample analyzed, an eguivalent airborne fiber concentration -
was calculated based on the number of fibers observed, the area of filter

_ examined and the volume of “air which was reported te have been drawn .through

the filter. The results are summarized in the following tables.

DISCUSSION

For samples collected and analyzed aCcording to NIOSH Hethod 7400, the
range of Method 7400 -is from 100 to 1300 fibers/m® .of filter area. For
filter loadings within this range, if compliance with a standard is to be
demanstrated, the standare must be more than 213% higher than the measured
airborne concentration in order that the measurement vill have a 95%.
probability of being below the standard. Fiber densities reported below the
range of the method have significantly degraded precision, and this reduced
precision must be taken into account during comparison with a standard. Also,
under the conditions of this examinatiom, the instrumental resolutionm is
inadequate to sllow detection of fibers having widths less than about 0.2 um;

particles longer than 5 um will be included only iT their widths are greater

‘than 0.2 um, regardless of their lengths. Individual fibers of asbestos are

often less than 0.05 pm in width, and therefore will not be detected even when
they are longer than 5 pm. Since there js no provision for fdentification, all
observed particles of the defined shape are included in the result. Many
particies or aggregates of particles can appear to be fibers when viewed under
the conditions of the PCM examination. Conversely, features which ‘appear in
PCM to be non-fibrous particles may actually be closely associated groups of’
fibers. Because of the limitations of the PCM technique, it is generally
applied only where most airborne particles can be assumed to be zsbestos.
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RESULTS OF PHASE CONTRAST FIBER COUNTS

70: The 0.M. Scott & Sons Company

14111 Scottslawn Road * 2071 Dickson Road
Marysville _ : t-hssusauga Ontaria, Canada LSB 1¥8
Ohio 43041 : ’
Report Humber: 93P066 / Tatﬂle 1
’ 1994-03-04
Attention: Dr. Allan D. Davidson . o
ANALYST:

ORDER NG: 4053004 | B, . Alice Liebert

CHATFIELD TECHRICAL CONSULTING LIMITED

iNumbr».-r of Number ofihber Densityl Air E
: Sample fibers  Fields ! On Filter, |Volume,: Concentratmn |
; ) | Counted Examined* Fibers/sq.mm {Liters :
: : i e T '_
: l i Lo r
. SAMPLE A-04-1 5 R i ANALYZED -—-
i Calibration : ; 3 i l i
| 3-16-58 ‘ 5 : : ! !
' SAMPLE A-7° 2 l 71.0 100 { 4)| 0.4 | 478. at i ( j
B Feeder/: ! ! H TN
{2-16-94 l : | \ ‘
| SAMPLE A-04-3 # . NOT | ANALYZED | 2712
) Screens & Mills/: : 5 : 3 1 ]
1 2-16-94 | | '\ : P
d . 1 4 i
lSAMPLE A-98-4 . 46.0 ! 1007 ( . s6. l 490.2| E
i Track/: . 8 i - ; £ :
{ 2-16-04 | i 5 | l |
: I : H |
| SAMPLE A-94-5 | 1.0 {100 1)} 52.2 | 190.7 o
{ Expander/. J : 5 i . \
:2-16-94 ; | i ! !
g, zaged a ¢ ' i i
Fiber counts made using NIOSH Method 7800
Area represented by microscope field: 0.00785 sq.mm.
% yalues in parentheses are the nuibers of fields of view rejected in accordance
with the fiber counting criteria.
#e.yalues quoted as "less than® are the ectimated limits of detection specified by
the method used. :
+ Sample not ana]yzed-
++ Sample not analyzed - deposit too heavy for fiber couating. (
REDACTED
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RESULTS OF PHASE CONTRAST FIBER COUNTS

10: The 0.M. Scott & Sons Company CHATFIELD TECHNICAL CONSULTING LIMITED

14111 Scottslawn Road 2071 Dickson Road X
Marysville Mississauga, Ontario, Canada L5B 1Y8
Ohio 43041 v : ‘ :

) Report Mumber: 93P066 / Table 2 -
1994-03-04
Attention: Dr. Allan D. Davidson

. ANALYST:

ORDER NO: 4053004 . ) Alice Liebert

T n ;i 1 ™ 1 - ‘
[ ;Number ofiNmuber of | Fiber Density’ Air | Fiber |
. Sample ¢ Fibers { Fields - On Filter, Volume, |Concentration,:
I ‘ Counted i Fibers/mL **:

iExamined* - Fi bers/sq.mm ‘Li ters
: . !

—te
F— ")

10.5

H
]

451.15 0.011°
i

- . f
SAMPLE A-94-6 _ ; $ 100 { 0) 13.4 !
jArea at Packeging ’ : : ‘
| 2-16-94 ‘ l o ; !
| SAMPLE R-94-7 : o518 lwo () e8| 2210 0.0 1 '
' Screens & Mills/ ' ! 8 g : g
:2-16-94 i 1 i | f. ]t
| SRMPLE A-94-8 .| 210 {100({0) 2.8  299.2; 0.034
}Feeder/" l g H i 3 {
o | 1 . 1
1] 3 g L : H 3 :
| SAMPLE A-94-9 I 385 100 ( 1)i 3.9 i 440.7' 0.038 |
¢ Expandery - i i l ! E
iz-ls-ga l , \ ! ! !
1 t t i 1
| SAMPLE A-04-10 i 4.5 i 100 (o)‘_ 57 ° 280.1, <0.0093 l
FTracks ; . : : i -
{2-16-94 S | s l \
| - i . t L

Fiber counts made using NIOSH Method 7400
Area represented by microscope field: 0.00785 sq.mm.

« Vyalues in parentheses are the nuibers of fields of view rejected in accordance
with the fiber counting criteria. .

=+ yalues guoted as "less than” are the estimated 1imits of detection specified by
the method used. :

SC-EPA-00139
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RESULTS OF PHASE COWTRAST FIBER COUNTS

T0: The 0.M. Scott & Sons Company
14111 Scottslawn Read

" CHATFIELD TECHNICAL: CONSULTING LIMITED
2071 Dickson Road

Marysville
Ohio 43041

Mississauga, Ontario, Canada L5B 178

Repor'lt Number: 93P066 / Table 3
1994-03-04

Attention: Dr. Allan D. Davidson

ORDER NO: 4053004

ANALYST:

Alice Liebert

T T T T !
) : Rumber of Number of|Fiber Density' Air l Fiber A
: Sarple | Fibers Fields On Filter, Volume, iConcentration,|
: E Counted %Examir_aed*}ﬁbers[sq.m jLiters ? Fibers/mL **
. § i R 3
T P T
| SAMPLE A-94-11 | ) owor ) omzen | osstof e
rScreens & Mills/ ! o . ! i
SAMPLE A-94-12 i 12,0 ;100 (0); ° 153 . 330.8; 0.018 (" 3
jArea at Packaging ! ; E : foN
' 2-16-94 ‘ s L \ P
ISAMPLE A-94-13 29.0 |} 100 ( 0) 36.9 \ 139.6] -0.10 ‘
: Feeder/™ l 4 i
12-16-94 : | ‘ i |
i ’ g
| SAMPLE A-94-14 pos0 {0 (o) 675 ) w0l 0ae
iTrack/ . | i
12-16-94 i \ t \
1 . H
i SAMPLE A-94-15 | 7.0 100 (1) 8.9 \ 180.4 0.019
iArea at Packaging |- 1
12-16-94 _ | ! i
k i i | l 1.2

Fiber counts made usi

ag Ni0SH Method 7400

Area represented by microscope field: 0.00785 sg.mm.

* yalues in parentheses are the numbers of fields

of view rejected in- accordance

with the Tiber counting criteria. ;

22 Values quoted as
the method used.

++ .Sammg not analyze

less than® are the estimated limits of detection specified by

4 - ceposit too heavy Tor fiber counting.

REDACTED

SC-EPA-00140
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* RESULTS._OF PHASE CONTRAST FIBER COUNTS

702 The 0.M. Scott & Sons Company : CHATFIELD TECHRICAL ‘CONSULTING LIMITED
14111 Scottslawn Road 2071 Dickson Road ’
Marysville . ; Mississauga, Ontario, Canada L58 1YB

Ohic 43041 : .

< % Report Humber: 93p066 [ Table 4
L 1994-03-04 : .
Attention: Dr. Allan D. Davidsonm .
' : ANALYST:

. E)RDER NO: 4053004 Alice Liebert

% 1 i 1
) F | Rumber ofIHumber of .Fiber Density Alr 3 Fiber :
Sampie Fibers 1 Fields Oon Filter, :Volume, !Concentration,i
| : Counted Examined*iFibers/sq.ms Liters E Fibers/aL **
S ' 2 b | L : : :
‘ x 1 i ] ] § 3
| SNPLE A-94-16 [ powoT MALYZED | 320.01
. [Screens & Mills/ f L L . :
. 12-17-94 t I t : Ve
i - 2} . . : i
| SAMPLE A-94-17 - bose.sfo0 (2, 631 3101 0.078 i
: gxpander/” ’ b H o
» 2-17-94 : t i {
3 ' ; ; !
- | SAMPLE A-94-1R i 18.0 & 100 (0) 22.9 340.01  0.026° |
| Track/” t ‘ : ! ‘. |
12-17-94 ! ¥ . ' Al H
{ SAMPLE A-04-19 b 270 Fo0 (2)) 344 1 340.0\ 0.039 \
| sand Handler/ { 3 t | . i .
j2-17-9% 1 ! | \
< t 3. { - {
1 SAMPLE A-94-20 P E .ANALYZED 239.8| =
:‘;Area at Packaging b i [ i
12-17-94 : ! | |
F f | i
i i I i |

-Fiber counts nade uéing NIOSH Method 7400
Area répresenteﬁ by microscope field: 0.00785 sq.mm.

& vyalues in parentheses are the numbers of fields of view rejected in accordance
with ihe fiber counting criteria. G

s yalues quoted as “less than® are the estimated limits of detection specified by
B the method used. i

++ Sample not analyzed - deposit too heavy for fiber counting.

REDACTED
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RESULTS OF PHASE CONTRAST FIBER COUHTS

TO The 0.M. Scott & Sons Company CHATFIELD TEEHHICAL CDhSULTIRG LIHITED
: 14111 Scottslawn Road 4 2071 Dickson Road
Marys¥ille Mississauge, Ontario, Camada L5B 1v8
Ohic 43041
Report Number: 93P056 / Table 5
1994-03-04
Attention: Dr. Alian D. Davidson
: ~ AMALYST: ;
ORDER-HO: 4053004 ’ Alice Liebert

1Humber of Number of Fiber Density. Air ‘ Fiber
; . Sample Fibers | Fields ! On Filter, ,Volume, Concentration,
: : : Counted lEXamlﬂEd*lFleTS/Sq .mm jLiters Fibers/mL **

]

oy

Fi
E

}SAMPLE A-94-21 94.5 \ 100 ( &)} 120.4
Expander/" } -
!2-17 94

0.17

-—r—-n'mu.r.."\a_—s-.
PRSP PP
™~
~
[ =2
-

ISAHPLE A-C4-22
;Screens & Mills/
Z 17-94

0.0 <0.0299

AP bk

100 ( u)‘ 0.0
]

| SampLE A-0at
Track/"
| 2-17-54

' SaMPLE A-94-23
[SandAHand1er/“
!‘2-—1?-94

100 ( U) 19.7 240.01 0.032

1
|
e
l

e P 8 Vi e e e

T NOT ANALYZED

e bt T
w
=]
o

i SAMPLE A-94-25
[ Area at Packaging
\2~17 -94
i .
Fiber counts made using NIOSH Method 7400

100 { 0} 6.8 - 419.5} " <0.0068

b

L 1

o e e i s T L 2L e

(5]
<
— A e e T S A

L. ommmmaas os st
.

Area represented by nicroscope field: 0.00785 sg.mm.

* Values in parentheses are the numbers of fields of view reJected in accerdance
with the fiber counting criteria.

** Yalues quoted as "less than® are the estimeted limits of detection specified by
the method used.

++ Sample not analyzed - deposit too heavy for fiber counting.

REDACTED
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70: The 0.M. Scott & Soms Company

ORDER NO: 4053004

RESULTS_OF PHASE CONTRAST FIBER COURTS

CHATFIELD TECHNICAL CONSULTING LIKITED

18111 Scottslawn Road ) : 2071 Dickson Roat’
Marysville - ' Mississauga, Ontario, ‘Canada 158 1Y8
Ohio 43041 .
Report Number: 93P066 / Table 6
: 1994-03-04
Attention: Pr. Allan D. Davidsen
ANALYST:

Alice Liebert

] € T ]
~ Humber of‘Number of{Fiber Density Air \ Fiber i
Sample Fibers  Fields - l On Filter, |Volume; iConcentration,:
: Counted Exaninedt|Fibers/sq.om |Liters' | Fibers/al **.
; | ! I 1 '
| iy Pl
| SAMPLE A-94-26 ; + | KOT® i ANALYZED | --- l + :
i Calibration T b i : o
i 2-17-98 ! ¢ | - ‘ . !
SAMPLE A-94-27 - ) & wWT ANALYZED = . 420.0 4 i
1Screens & Mills/: 0 3 . ll ;
%2—17-94 ; ! - i I
| SAMPLE A-94-28 : Poass 0 NOT [ ANALYZED § -~ ' = :
,BTank T | | |
g l 1 e
| | ! 2
SAMPLE A-94-29 ! 149.0 100 { 2)° 189.8 {330.0 . 0.22
iSand Handler/ ; N E 1
12-17-9¢ - : : t : |
3 - i ¢ :
I SAMPLE A-94-30 . 55.5 100 ( 4) 70.7 ¢ 380.0f  0.080 !
i Track/ : } : i
! i I‘ i i i.

Fiber counts mede using NIOSH Method 7600 .

Area represented by microscope field: 0.00785 sq.ma.

* Values in parentheses are the numbers of fields of view rejected in accordance

with the fiber counting criteria.

»& Yalues quoted as "less than® are the estimated limits of detection specified by

the method used.
+ Somple not analyzed.
++ Sample not analyzed - deposit too héavy for fiber counting.

r++Sample not analyzed - filter was not received.

]

REDACTED

SC-EPA-00143
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RESULTS OF PHASE COWTRAST FIBER COURTS

T0: The 0.M. Scott & Sons Company : CHATFIELD TECHNICAL CONSULTING LIMITED
14111 Scottslawn Road 2071 Dickson Road
Marysville 3 Mississauga, Ontario, Canada L5B 1Y8
Ohio 43041
Report Humber: 93PD66 / Table 7
: " 1994-03-04
Attentions Dr. Allan D. Davidson
] ANALYST:
ORDER NO: 4D53004 s Alice Liebert
e ; 1 7 { 1
; : Number of Number of Fiber Demsity; Air |  Fiber :
Sample { Fibers Fields ! On Filter, [Volume, iConcentration,}
Counted tExamined*;Fiberslsq.m Liters i Fibers/ml |
eah] . : H
: 1 | %
SAMPLE A-94-31 g.0 |100(0) . 10.2 330.2, 0.012
Expander/:. ; ,A l :
2-17-94 : : !
SAMPLE A-04-32 - 6.5 ;100 (1) 8.3 . 1.8 oozt i ()
Area at Packaging - : - : A
2-17-94 ,! : £
SAMPLE A-0%-30Q 38.0 F 100 { D) 4B.4 319.2 0.058
Expander/ ’ P .
2-18-94 ! :
SAMPLE A-94-40 : 5.0 | 100 ( 0)! 6.4 580.6| <0.0086 !
Packaging Area i : 3
|2-18-54 , : |
3 }
SAMPLE A-84-4]1 E 56.0 1.100 ( 0}{ 71.3 132.9- 0.20 o
:Screens & Mills/” i i :
:2-18-94 i : !
- '- v i
] i : !

Fiber counts made using WIOSH Method 7400 -
Area represented Sy microscope field: 0.00785 sq mn.

* yalues in parentheses are the numbers of f1e1ds of view rejected in accordance
with the fiber countmg criteria.

** yalues quoted as “"less than" are the estxmated limits of detection specified by
the method used.

REDACTED

v
v

SC-EPA-00144
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RESULTS OF PHASE CORTRAST FIBER COUNTS |

A e ———

* TD: The 0.M. Scott & Sons Company CHATFIELD TECHHICAL COHSULTING LIH[TED
14111 Scottslawn Road 2071 Dickson Road
Marysville ! ’ " Mississauga, Ontario, Canada L5B 1v8
Ohio 43041 :

Report Humber: 93P066 [ Table 8
1994 03-04

ANALYST:
ORDER NO: 4053004 . Alice Liebert

Attention: Dr. Allan D. Davidson

Sample Fibers | Fields | On Filter, | Volume, ;Concentration,

' ' '.
Humher of Number ofir1ber Denslty{ Air I Fiber i
| Counted iExamined*

¥

Fibers/sq.mm ;L1ters ] Fibers/mL **

- ol

- H - |

! :

§7.0 ‘mouni gs.4 | 3a0.2] 0.0

. i
; : I
i 1 ¥ H 5

Fiber counts made using NIOSK Method 7400

]
SAMPLE A-94- 42
Track/
 2-18-94

i
1

s as o

Area represented by microscope field: 0.00785 sq.mm.

= Va1ues in parentheses are the numbers of fields of view rejected in accordance
with the fiber count1ng criteria.

e2 yalues quoted as "less than® are the estimated limits of detection specified by
the method used.

REDACTED -
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LIMITED

Report Number 945512 _
 FIBER COUNTING OF FOUR MEMBRANE FILTERS BY’
_PHASE CONTRAST MICROSCOPY
NIOSR WETHOD 7400

Prepared For:

br. Allan D. Davidson
Project Leader.
Anaiytical Research
. The 0.M. Scott & Sons Company
14111 Scottslawn Road
Marysville
Ohic 43041

Dr. Eric J. Chatfield

President ;
Chatfield Technical Consulting Limited -
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CHATFIELD TECHNICAL CONSULTING LIMITED
Report Number: 94P012
1994-04-22; Page 1 of 3.

INTRODUCTIOR

Four aerosol monitors were received on 1994-04-18 to be examined by
phase contrast optical microscopy for determination of the concentration of

fibers in each sample. As requested, after analysis the remaining portions of
the filters were forwarded to RJ Lee Broup, Inc. ’

ANALYSTS

The filters were prepared and analyzed according to NIOSH Method 7400,
Revision #3, 5/15/89. 1n this method there is no provision for identification
of specific minerals. Results are reported for an observed particles which
are longer than 5 micrometers {um) and have a length to width {aspect) ratio
equal to or greater than 3:1. Samples are examined using a phase contrast
optical microscope (PCM) with Kohler illumination and a Walton-Beckett
graticule. The microscope is calibrated using an HSE/NPL Mark .I1 Test Slide,
and the examination is conducted at a magnification of 2000 The estimated
1imit of detection is 7 fibers/mm® filter area.

RESULTS

For each sample analyzed, an equivalent airborne fiber concentration
was calculated based on the number of fibers observed, the area of filter
examined ‘and the volume of air which was reported to have been drawn through
the filter. Sample B-94-5 wes not analyzed because the deposit on the filter

was too heavy for fiber counting. The results are summarized in the following
table. o

DISCUSSION

For samples collected and analyzed accordjng to RIOSH Method 7400, the
range of Method 7400 is from 100 to 1300 fibers/mm” of filter area. For
filter loadings within this range, if compliance with a standard is to be
demonstrated, the standard must be more ?gan 213% higher than the measured
airborne concentration in order that the measurement will have a 95% .
probability of being below the standard. Fiber densities reported below the
range of the method have significantly degraded precision, and this reduced
precision must be taken into account during comparison with a standard. Alse,

- under the conditions of this examination, the instrumental resolution is

inadequate to allow detection of fibers having widths less than about 0.2 ym;
particles longer than 5 um will be included only if their widths are greater
than 0.2 wm, regardless of their Tengtks. Individual- fibers of asbestos are
often less than D.05 um in width, and therefore will not be detected even when
they are longer than 5 pm. Since there is no provision for identification, all
observed particles of the defined shape are included in the result. Many
particles or aggregates of particles can appear to be fibers when viewed under
the conditions of the PCM examination. Conversely, features which appear in

LS

SC-EPA-00147
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CHATFIELD TECHNICAL CONSULTING LIMITED

Report Wumber: 94P012

1994-04-22: Page 2 of 3.

PCH to be non-fibrous particles may actually be cl

fibers. Because of the
applied only where most

osely associated groups of

limitations of the PCM technique, it is gemerally

airberne particles can be

astumed to be asbestos. .
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RESULTS.OF PHASE CORTRAST FIBER COURTS ; (I )

Tﬂ The 0.M. Scott & Sons Company
14111 Scottslawn Road
Marysville
Ohio 43041

_ Attention: Dr. Allanm D. Davidson
ORDER W0: 4053004

CHATFIELD TECHNICAL CONSULTING LIMITED
2071 Dickson Read
HISSISSEUQB, Ontario, Canada LSB 1Y8

Report Number: 94P012Z [ Table 1.
1994-04-22

ANALYST:

Dr. £.J. Chacfield

l 3 4
i . -Immlber of ; Number of[F1ber Density- Afr Fiber !
Sampie ‘ Fibers | Fields l On Filter, [Volume, iconcentration, -
. : Counted Examned*'ﬁbers}sq mo |Liters Fibers/mL **
i; i : = i J‘
SAMPLE B-04-5 . NOT l ANALYZED @ 320.3. 2
i prum/ . \ ! | : 1
1 4-5-94 : l i " . _
| : ‘ ;
: SAMPLE B-94-6 l 29.5 . 100 (14). 37.6 308.9 0.047 l
iScreens & Mills/ ! 1 ‘
2-5-94 ; : | i )
SAMPLE 8-94-7 ;7 17.5 | 100 ( 2 223 j8.6] 0.0
txpander/ T | E .
I 4'5"94 < ' . .
2 : : i :
SAMPLE B-04-8 0.0 | 100 (0): 0.0 & (300)+. <0.0090+
Blank 5 : ! -

e

Fiber counts made using NIOSH Method 7400

Area represented by microscope fie‘ld' 0.00785 sq.mm.

% Values in parentheses are the numbers of fields of view rejected in accordance

with the fiber counting criteria.

=+ Yalues quoted as
the method used.

®less than are the estimated 1imits of detection speuf\ed by

++ Sample not znalyzed - deposit too heavy for fiber counting.

"4+ Assumed air volume of 300 liters.

REDACTED
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